Phenytoin inhibition of cyclic guanosine 3':5'-monophosphate (cGMP) accumulation in neuroblastoma cells by calcium channel blockade.
Phenytoin (diphenylhydantoin) inhibits the calcium-dependent increases in guanosine 3':5'-monophosphate (cGMP) produced by high potassium depolarization and by muscarinic receptor activation in N1E-115 neuroblastoma cells. The inhibition of the cGMP response to depolarization is half-maximal at 40 microM, similar to the plasma concentration associated with an optimal therapeutic response. The cGMP increase produced by the cationophore A23187 is insensitive to phenytoin blockade, indicating that the enzymatic machinery responsible for calcium-stimulated cGMP accumulation is not affected. The calcium concentration-response curve for the cGMP response to high potassium showed that phenytoin acted primarily to reduce the maximal response. The corresponding curve for the cGMP response to acetylcholine showed apparent competitive inhibition by phenytoin whereas the acetycholine concentration-response curve showed noncompetitive inhibition by phenytoin. The results suggest that phenytoin inhibits cGMP responses by blocking calcium influx. The ability to block the depolarization-induced cGMP response is shared by other anticonvulsants which are effective against generalized tonic-clonic and cortical focal seizures but not by those effective against absence seizures.